Rad50/SMC proteins and ABC transporters: unifying concepts from high-resolution structures.
ATP-binding cassette (ABC)-type ATPases are chemo-mechanical engines for diverse biological pathways. ABC ATPase domains act not only in ABC transporters but also in DNA mismatch, nucleotide excision and double-strand break repair enzymes, as well as in chromosome segregation. Atomic-resolution crystal structures suggest molecular mechanisms for ABC ATPases and reveal surprisingly significant mechanistic and architectural conservation. This emerging unified structural biochemistry provides general medical and biological insights into how ABC proteins function as chemo-mechanical devices. ATP binding by the signature and Q-loop motifs drives the conformations of substrate-specific domains to accomplish diverse functions in transmembrane transport and DNA repair.